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Why is the pathogen of Why is the pathogen of 
concern?concern?

Ralstonia solanacearumRalstonia solanacearum race 3 biovar 2 race 3 biovar 2 
(Rsr3b2) is one of the most destructive (Rsr3b2) is one of the most destructive 
plant pathogenic bacteria worldwide. plant pathogenic bacteria worldwide. 



Quarantine PestQuarantine Pest

United StatesUnited States
CanadaCanada
European UnionEuropean Union



Select AgentSelect Agent

US regulationsUS regulations-- list of “select agents and list of “select agents and 
toxins”toxins”

Agricultural Bioterrorism Protection ActAgricultural Bioterrorism Protection Act



Races and BiovarsRaces and Biovars

55ChinaChinaMulberryMulberry55
3, 43, 4AsiaAsiaGingerGinger44

22Worldwide, Worldwide, 
not US or not US or 
CanadaCanada

SolanaceaeSolanaceae, , 
Geraniums, Geraniums, 
otherother

33

11Caribbean, Caribbean, 
Brazil, Brazil, 
PhilippinesPhilippines

Banana, Banana, 
Musa sppMusa spp

22

3, 4, 13, 4, 1Asia, Asia, 
Australia, Australia, 
AmericasAmericas

WideWide11

BiovarBiovarCountryCountryHost RangeHost RangeRace Race 



Rsr3b2 in PotatoesRsr3b2 in Potatoes

1.5M ha in 80 countries, 
$950M losses annually (CIP)

Sporadic outbreaks in 9 of 15 
EU Member States since 
1989

Source: J. Elphinstone, CSL,UK



Rsr1b1 in TomatoesRsr1b1 in Tomatoes

Source:  J. Jones, Univ. of Florida



SymptomsSymptoms

Symptoms of a geranium with Symptoms of a geranium with 
Southern wilt caused by Rsr3b2 may Southern wilt caused by Rsr3b2 may 
be confused with those of bacterial be confused with those of bacterial 
blight caused by blight caused by Xanthomonas Xanthomonas 
campestriscampestris pv. pv. pelargoniipelargonii ((XcpXcp).).



SymptomsSymptoms

VV--shaped chlorotic or necrotic areas on leavesshaped chlorotic or necrotic areas on leaves

Vascular discoloration less Vascular discoloration less 
pronounced or absent, roots pronounced or absent, roots 
remain whiteremain white

Vascular discoloration of Vascular discoloration of 
stem, roots may turn brownstem, roots may turn brown

No streamingNo streamingBacterial streamingBacterial streaming from cut from cut 
vascular tissuevascular tissue

Yellowing, wilting, browning Yellowing, wilting, browning 
of leavesof leaves

Yellowing, wilting, browning, Yellowing, wilting, browning, 
i.e. of lower leavesi.e. of lower leaves

Can cause leaf spotsCan cause leaf spotsNo leaf spotsNo leaf spots

XcpXcpRsr3b2Rsr3b2



Ralstonia solanacearum race 3 biovar 2

Source: WI Dep. Ag., Trade & Consumer Protection



Upward reachingUpward reaching

Source: J. Cruse, WI SPHD



Subtle symptomsSubtle symptoms

Source: J. Cruse, WI SPHD



Early grey leaf symptomEarly grey leaf symptom

Source: J. Cruse, WI SPHD



Xanthomonas campestris pv. pelargonii

Source: M. Daughtrey, Cornell Univ.



Regulatory Procedures



New Pest Advisory Group (NPAG) New Pest Advisory Group (NPAG) 
Teleconferences, 2001Teleconferences, 2001

Triggered by detections of Rsr3b2 in Triggered by detections of Rsr3b2 in 
geraniums in NJ, NY, PA, SD and WI geraniums in NJ, NY, PA, SD and WI 
greenhouses in 1999 (eradicated).greenhouses in 1999 (eradicated).



EpidemiologyEpidemiology

Routes of spread:Routes of spread:
SoilSoil
Contaminated waterContaminated water
EquipmentEquipment
PersonnelPersonnel
Transplanting infected plantsTransplanting infected plants



EpidemiologyEpidemiology

Rsr3b2 is Rsr3b2 is notnot known to spread:known to spread:
Through the airThrough the air
From plant to plant by water From plant to plant by water 
splashing from leaf surfacessplashing from leaf surfaces



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

24 January24 January-- Goldsmith Plants notified Goldsmith Plants notified 
APHISAPHIS

5 US customers notified Goldsmith 5 US customers notified Goldsmith 
of wilt in rooted geranium cuttingsof wilt in rooted geranium cuttings

traced to 7 Kenya stock plants from traced to 7 Kenya stock plants from 
500,000500,000

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24

Friday to Friday timeline



DiagnosticsDiagnostics

PCRPCR-- Race and Race and 
biovarbiovar

SerologicalSerological--
species levelspecies level



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

13 February13 February-- APHIS visited Goldsmith’s APHIS visited Goldsmith’s 
production farm in Kenya (1st visit in production farm in Kenya (1st visit in 
2002)2002)



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

14 February14 February-- APHIS confirmed Rsr3b2 in APHIS confirmed Rsr3b2 in 
geraniums in 4 greenhouses in IN, IL, geraniums in 4 greenhouses in IN, IL, 
WI.  WI.  

Plants, cuttings, and vegetative Plants, cuttings, and vegetative 
propagulespropagules of of PelargoniumPelargonium sppspp
from Kenya prohibited from Kenya prohibited 

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

27 February27 February-- Action PlanAction Plan

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

19 March19 March-- WTO Notice, WTO Notice, phytosanitaryphytosanitary
requirementsrequirements

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24



2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

16 May, Interim Rule16 May, Interim Rule-- 7 CFR 3197 CFR 319

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24



21 May21 May-- Eradication ConcludedEradication Concluded
127 positive facilities (27 States)127 positive facilities (27 States)
921 facilities released921 facilities released
143 control actions143 control actions
>2M plants destroyed >2M plants destroyed 

•• (1.9M geraniums)(1.9M geraniums)

2003 Rsr3b2 US Eradication2003 Rsr3b2 US Eradication

1191121059891847770645750433427201371

5/235/165/95/24/254/184/114/43/283/213/143/72/282/212/142/71/311/24







Industry Initiatives



Geranium Bacterial Disease Geranium Bacterial Disease 
Control Initiative Group*Control Initiative Group*

20012001
Ball Ball FloraPlantFloraPlant
Fischer USAFischer USA
Goldsmith Plants, Goldsmith Plants, 
Inc.Inc.
OgleveeOglevee, Ltd., Ltd.

20032003
DummenDummen USAUSA
Selecta First Selecta First 
Class, Inc.Class, Inc.
Fides North Fides North 
AmericaAmerica

*Society of American Florists and the American Nursery 
and Landscape Association facilitated



Geranium Bacterial Disease Geranium Bacterial Disease 
Control Initiative GroupControl Initiative Group

Goals:Goals:

Improve clean stock protocolsImprove clean stock protocols
Support researchSupport research
Educate growersEducate growers



Changes in progress by the Changes in progress by the 
offshore geranium production offshore geranium production 

companiescompanies

Source: M. Klopmeyer, BallFlora Plant



Oglevee

Fischer
Goldsmith

Ball FloraPlant

Goldsmith

Fischer

Dummen

Oglevee

Fides

Kenya

North American OffNorth American Off--ShoreShore
Geranium SuppliersGeranium Suppliers

Source: M. Klopmeyer, BallFlora Plant



GreenhousesGreenhouses

20,000 20,000 -- 50,000 50,000 
plants per sectionplants per section

Source: M. Klopmeyer, BallFlora Plant



Production GreenhouseProduction Greenhouse
SpecificationsSpecifications

Concrete or gravel Concrete or gravel 
floorsfloors
Raised benches Raised benches 
Drip irrigationDrip irrigation

Source: M. Klopmeyer, BallFlora Plant



Weed Control and External Weed Control and External 
Water BarriersWater Barriers

Source: M. Klopmeyer, BallFlora Plant



Greenhouse EntranceGreenhouse Entrance

Single or Single or 
double door double door 
entrywayentryway
Foot bathFoot bath

Source: M. Klopmeyer, BallFlora Plant



Worker SanitationWorker Sanitation

TrainingTraining
Wash Station Wash Station 
proceduresprocedures
HandwashHandwash with soapwith soap
Hand disinfectionHand disinfection

Source: M. Klopmeyer, BallFlora Plant



Worker SanitationWorker Sanitation

Lab coat / apronLab coat / apron

Source: M. Klopmeyer, BallFlora Plant



Growing MediaGrowing Media
““SoillessSoilless” is norm” is norm
Volcanic rock (scoria)Volcanic rock (scoria)
Steam pasteurizedSteam pasteurized
Fumigation (Fumigation (VapamVapam))

Source: M. Klopmeyer, BallFlora Plant



Water SourceWater Source

Deep wellsDeep wells
Pond/Lake only if Pond/Lake only if 
treated firsttreated first
UV or chlorinationUV or chlorination
Fertilizer injectorsFertilizer injectors

Source: M. Klopmeyer, BallFlora Plant



IrrigationIrrigation
Bags for containerBags for container
Drip irrigationDrip irrigation
No No subirrigationsubirrigation

Source: M. Klopmeyer, BallFlora Plant



Stock Plant ProductionStock Plant Production

22--3 days from 3 days from 
harvest to arrival harvest to arrival 
at customerat customer

Source: M. Klopmeyer, BallFlora Plant



Scouting and TestingScouting and Testing

Weekly scouting for Weekly scouting for 
suspect plantssuspect plants
Weekly inspections Weekly inspections 
by Ag authoritiesby Ag authorities
Weekly testing for Weekly testing for RsRs
using CSL testusing CSL test
Maintaining test Maintaining test 
records, records, tracebacktraceback
info for one yearinfo for one year

Potato Brown Rot Pocket-CSL

Source: M. Klopmeyer, BallFlora Plant



HarvestingHarvesting

Knife disinfectionKnife disinfection
Hand disinfectionHand disinfection
Clean bags/boxesClean bags/boxes
Clean packing shedClean packing shed

Source: M. Klopmeyer, BallFlora Plant



Knife DisinfectionKnife Disinfection
Quaternary ammonia Quaternary ammonia 
compoundscompounds
Organic AcidsOrganic Acids
Disinfected between Disinfected between 
each planteach plant

Source: M. Klopmeyer, BallFlora Plant



Pest / Pathogen ControlPest / Pathogen Control

Very active pesticide Very active pesticide 
spray programspray program
Regular cleaning of Regular cleaning of 
production housesproduction houses
AnnualAnnual renewal of renewal of 
stock at all levelsstock at all levels
Complete facility Complete facility 
disinfection prior to disinfection prior to 
new seasonnew season

Source: M. Klopmeyer, BallFlora Plant



Trace Forward/Trace BackTrace Forward/Trace Back
Quality Control tagsQuality Control tags
Each bag of cuttingsEach bag of cuttings
House, harvester, House, harvester, 
benchbench
Rooted cutting traceRooted cutting trace

Source: M. Klopmeyer, BallFlora Plant



GeraniumGeranium
RootingRooting StationsStations

Source: M. Klopmeyer, BallFlora Plant



What can US growers do to help What can US growers do to help 
minimize the risk?minimize the risk?



Do not use shared irrigationDo not use shared irrigation in growing in growing 
geraniums, either in propagation or geraniums, either in propagation or 
production. production. RalstoniaRalstonia ---- and many and many 
other pathogens other pathogens ---- spread very easily spread very easily 
in irrigation water. in irrigation water. 



Keep crops from different shipments Keep crops from different shipments 
and different suppliers separatedand different suppliers separated, , 
during both propagation and during both propagation and 
finishing.  finishing.  



If producing stock plants, disinfect 
cutting knives between each stock 
plant (e.g. use a quaternary 
ammonium disinfectant) .  Cutting 
knives are one of the most efficient 
ways of spreading bacterial diseases.



Scout cropsScout crops often for signs of disease; often for signs of disease; 
have any problems checked out have any problems checked out 
immediately.  immediately.  

Work with extension specialists, trade Work with extension specialists, trade 
associations, and regulators to associations, and regulators to 
ensure maximum ensure maximum knowledgeknowledge and use and use 
of most of most current practicescurrent practices..



June 17June 17--19, 200319, 2003

APHIS hosts a program review APHIS hosts a program review 
and a meeting to obtain input on and a meeting to obtain input on 
future plans to  address potatoes future plans to  address potatoes 
and tomatoesand tomatoes
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Questions?


